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. CRITICAL ITEM8 LIBT

PROJECT:
ASS'Y NOM|

sm""smmr:. -

FRHEA
REF.

FHEA
REV,

NAME, QTY, L
praving afe.
DESICHATION

FAILURE WODE
AND
CAUSE

FANLURE EFFECT
on
END ITEM

STEM: ELECIRICAL SUBSYSIEM
SS*Y pAll: -3%-

SHEET: ]

HDWR 7 FumC.
2/1R
CRITICALITY

3350

3

COMMAND
LOGIC aTy-1
REFERENCE
SCHEMATIC
2563785

NOUE :

L0SS OF NG
RELEASE AND
CAPTURE.

!.':USE( sn

UTC FAILS W,
U108 FALLS

AAM REMAINS
LIMP UNTIL EE
NODE SU T0 OFF
DURING AN AUTO
CAPTURE
SEQUENCE.
CAP/RELEASE
L1

13
INHIBITED, WHEN
RiG OR DERIQ
COMMANDED
oERIGHD 28
DRIVE WILL
occur, IF
CARRIAGE

WORST CASE

UNEXPECYED

TE
CAPTURE/RELEASE
SEQUENCE

UNABLE TO
RELEASE
PAYLOAD,
CREW ACTION

REDUNDANT PATHS
REMAINING
SACKUP EE
RELEASE,

SCREENS:

" RATIONALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

DESIGM FEATURES

THE DESIGH UTILIZES

IMPLEMENTED USING

CMOS DEVICES DPERATE
SIGNEFICANT OPERATING
DEVICE RELIASILITY KIS

ARE ADDITIOWALLY

PRECLUDE DAMAGE/S

PROVEN CIRCUIT TECHNIOUES AND IS
CMOS LOGIC DEVICES.

AT L0V POVER AND HENCE DO NDT ENPERIENCE
STRESSES. TWE TECHNOLOGY IS MAIURE
TORY |S WELL DOCUMENTED. ALL STRESSES
REDUCED BY DERATING THE APPROPRIATE
PARAMETERS IN ACCORDANCE WITH SPAR-RMS-PA_003. SPECIAL
RANDLING PRECAUTIONS ARE USED AT ALL STAGES OF MANUFACTURE To
TRESS DUE 10 ELECTROSIATIC DISCHARGE,
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CRITICAL ITEMB LIBT

PROJECT: SRMS

SYSTEM: ELECTR|CAL SUBSYSTEM

Jugepa s Ass*y wonECCRTIE T FEED ass'y P/ IS SHEET: 2
FMEA FREA MAME, 017, & FAILURE MODE FANURE EFIELT HDWR 7 FUNC. AATIONALE FOR ACCEPTANCE
REF, REV. praving b, AND o 2/m
DES | GNATIOH CAUSE EWD 17EM CRITICALITY SCAEENS: A-PASS, B-PASS, C-PASS
3360 3 COMMAND MODE : ARM REMAINS ACCEPTANCE TESTS
LOGIC Q171 LOSS OF 110 LIMP UNTIL BE | -meesecemesesees
AEFERENCE RELEASE AMD MCOE SU 10 OFF THE EEEU IS SUBJECTED TO THE FOLLOVING ACCEPTANCE
SCHEMATIC CAPTURE. DURING AN AUTO ENVIROWMENTAL TESTING AS AN SRU.
2563763 CAPTURE
CAUSE(S): SEQUENCE., O VIBRATION: LEVEL AMD DURATION REFERENCE TABLE 6
€1) CASRELEASE
UTC FAILS H. ViLL B8 O THERMALY  +70 DEGREES C 7O -25 DEGREES C (1 1/2 CYCLES)
U108 FAILS INHIBITED, WHEN
L. RIG OR DERID THE EEEY 1S INTEGRATED JNTO THE END EFFECTOR AWD 1S FURTHER
COMMANDED EXPOSED 10 THE END EFFECTOR ACTEPTANCE TEST ENVIROWMENTS
g:ﬁgla}{f (VISRATION AND THERNAL VACURM).
occur, IF IHE EWD EFFECTOR ASSEMBLY 1S PART OF THE IMIEGRATED RHS SYSTEM
CARRIAGE TESIS (1PS18 RMS STRONGBACK TEST AND TPSS2 FLAYT FLOOR TEST)
RIGIDIZING, WNICH VERIFIES THE ABSENCE OF FHE FAILURE WODE.
NOTOR WILL
REVERSE. 1F QUALIFICATION TESTS
ENTENDED, AND | smerooeneieceeoeces .
R1GIDIZE TNE EEEU 1S SUBJECTED TO THE FOLLOWING SRU QUALTFICATION TEST
COMMANDED ENVIRONHENTS. _
wotor il
S{alilé“tl SLiP O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE &
c .
0 SHOCK: 20071115 - 3 ANES (6 DIRECTIONS)
WORST CASE
emenaase- 0 THERMAL:  +81 DEGREES C 10 -36 DEGREES C (6 CYCLES)
UNEXPECTED 1 X 1046 TORN
PATLOAD MOTION.
INCONPLETE 0 WMIDITY: TESTED TN THE END EFFECTOR MUMIDITY TEST.
CAPTURE /RELEASE
SEQUENCE . 0 EMC: MIL-S10-661 AS MODIFIED BY SL-E-0002 (TESTS
UNABLE 1O €E01, CEDY, CSOY, CS02, €S04, REOY,
RELEASE REOZ’ (N7B) RSD1).
PATLOAD.,
CREM ACTION
REQ, FLICHT CHECKOUT
REDUNDANT PATHS PORS OPS CHECKLIST (ALL VEWITLES) JSC 16987
AEMAINIRG
BACKUP EE
RELEASE.
’
T Tiie ni et AT DATE: 24 JuL 91 CIt REV: _2
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.CRITIChL ITEM8 LIST

PROJECT: SAHS

SYSTEM; ELECIRICAL SUBSYSIEM :
TRTIZ-IE SHEET:

- - - - - ASS'Y NOM : Ass'y p/A:S - 38~ 3
FMEA FMEA NAME. Q1Y & FAILURE MODE FATLURE EFrFeCT HDUR / FUNC. AATIONALE FOR ACCEPTANCE
nES . rev. | orauing ke, AND oN 2/
DESIGNAIION CAUSE END PYEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
nso 3 COMMAND #ODE « ARM REMAINS OA/INSPECTIONS
LOGIC OTY-t LOSS OF RIG LIMP UNTIL EE b
REFERENCE RELEASE AND MODE SU 10 COFF
SCHEMATIC CAPTURE. DURING AN AUTOD UNI1S ARE MANUFACTUMED UNDER DOCUMENTED OUALITY CONTRDLS.
2563765 CAPTURE THESE CONIROLS ANE EXERCISED THROUGHOUT DESIGN
CAUSE(S): SEQUENCE, PROCUREMENT PLANNING, RECEIVING PROCESSING, FABRITATION,
1) CAP/RELEASE ASSEMBLY . TESTING AND SHIPPING D* THE UNITS. WANDATORY
UTC FAILS N, VILL BE IISPEEII&I POINES ARE EMPLOYED AT VARIDUS STAGES OF
Ul FatLS INHIBITED, UHEW FAGRICATION ASSEMBLY AND TESY, GOVERKMENT SOURCE
. KIG OR OERIG INSPECTION IS [NVOKED AT VARIOUS COMIROL LEVELS.
COMMANDED
DE!IGlDIIE EEE PARTS INSPECTION IS PERFORMED AS REQUIRED Y
DRIVE WILL SPAR-RMS-PA_GDS. EACH EEE PART [S QUALIFIED AT THE PART LEVEL
oCcur, IF TO THE RECUIREMENTS OF THE APPLICABLE SPECIFICATION. ALL EEE
CARRTAGE PARTS ARE 100X SCREENED AND BURMED IN, AS A MINIMM. AS
AICIDIZING, REQUIRED BY SPAR-ANS-PA.Q03, BY THE SUPPLIER. lDDITfDIIIll\‘,
ROTOR WILL EEE PARTS ARE 100X RE-SCREENED IN ACCORDANCE WITH
REVERSE, IF NEQUIRERENTS ., 8Y AN INDEPENDENT SPAR APPROVED TESTING
EXTENDED, AND FACILITY. DPA S PERFORMED AS REOUIRED BY PA.0D] OM A RANDOMLY
RIGIDIZE SELECTED 5X OF PARTS, MAXIMUM 5 PIECES, HINIMUM 3 PIECES FoR
ml:ﬂﬂl!b!l:[ EACH LOT MUMBER/DATE t(DE OF PARTS RECEIUEB.
TOR W
STALL OR SLIP WIRE IS PROCURED TO SPECIFICATION NIL-W-22759 OR MIL-w-01381
o N AND INSPECVED AMD TESTED YO NASA JSCMADBO STANDARD NUMBER 25A.
WORST CASE RECETVING INSPECTION VERLFIES THAT ALL PARTS RECEIVED ARE AS
sstedccnen IOENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
UNENPECTED DAMAGE HAS OCCURRED YO PARTS DURING SHI“HEHI’ THAT THE
PAYLOAD MOTION, RECEIVING DOCUMENTS PROVIDE ADEQUATE TRREEHB!LII\' ENFORMAT 10N
INCOWPLETE AND SCREENING OATA CLEARLY IDENTIFIES ACCEPTABLE PARYS,
CAPTURE /RELEASE
SEQUENCE. PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
UNABLE YO APPROPRIATE 10 THE MARUFACTURING STAGE COMPLETED. THESE
RELEASE INSPECTIONS INCLUDE,
PAYLOAD,
CREW ACTION PRINTED CIRCUIT BOARD INSPECTION FOR TRACK SEPARATION, DAMAGE
REQ. AND ADEQUACY OF PLATED THROUGHK HOLES,
REDUNDANT PATHS COMPONENT MOUMTING INSPECTION FOR CORRECT SOLDERING WIRE
REMAINING LOOPING, STRAPPING, €TC. OPERATORS AND INSPECTORS lﬁE TRAINED
Jrgisgap, PERR ano CERTIFIED To wASA WiE 5300.4(3-1) STANDARD.
BACKUP EE
RELEASE. CONFORMAL COATING INSPECTION FOR ADEQUATE PROCESSING IS
PERFORMED USING ULTRAVIOLET LIGHT TECHNIQUES.
POST P.C. BD. IMSTALLATION INSPECTION, CLEAHLINESS AND
VORKMANSHIP (SPARSGOVERNMENT REP. MANDATORY INSPECTION POINT}
P.C. 8D, INSTALLATION ENSPECTION, CHECK FOR CORRECT BCARD
INSTALLATION, ALIGMMENT OF BOARDS. PROPER CONMECIOR CONTACT
MATING, UIRE ROUTING, STRAPPING D* WIRES ETIC.,
PRE-CLOSURE INSPECTION, WORKMAMSHIP AND CLEANLINESS
{SPAR/GOVERNMENT REP, - MANCATORY THSPECTION POINT)
PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLETT AS BUILT CONFIGURATION
VERIFICATION TO AS DESIGM ETC., !NlNDMm‘f IHSPECTION POINTY,
PREPARED BY: NFYG SUPERCEDING DAIE: D6 OCT B7 - APPROVED WY: DATE: 24 stn ot CFL REV: 2
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CRITICAL I1ITEMS LIBT PROJLLT: ERHS SYSTEM: i“ﬂ'!“\ suaivs!m
---—----——--------— .ssl‘ uw ] .ss|' Pf s - . SH[ET:
IMER FuER | NAME, 1Y, & | FAHURE MoOE FAILURE EFFECT HOVR 7 FLNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraubn ol AND oN 27
DESIGHATION CAUSE END I1EN CRITICALETY SCMEENS: A-PASS, B-PASS, C-PASS
3350 3 COMMAND WOOE 1 AN REMAINS N TEST MEADINESS WEVIEW (TRR) WHICH INCLUDES VERIFICATION OF
Logic or1-1 Loss OF RIG LINP UNTIL EE TEST PERSONMEL, TEST DOCUMENTS, TEST ECUIPHENT CALIBRATION/
REFERENCE RELEASE AND NODE SV 10 OFF VALIDATION STAJUS AND WARDWARE COMFIGURATION IS COMVEWED BY
SCHEMATIC CAPIURE, DURENG AW AUTD QUALITY ASSURANCE W COMJUNCTION WITH ENGINEERING
2563763 CAPIURE WELIASILITY, COMFIGURATION CONTAOL, SUPPLIER AS AbpLICABLE
CAUSE{3)1 SEQUENCE. AND THE GOVENNEWT REPRESENTATIVE, PRIOR TO THE START OF it
o) CAP/RELEASE AOAMAL TESTING CACCEPTANCE OR QUALIFITATION).
UTC FAILS W, viLl BE
VIC8 FATLS INHEBITED, WHENW ACCEPTANCE TESTING (ATP) INCLUDES AMBIENT PERFORMANCE,
. AlG Of DERIC THERKAL AWD VISRATIOR TESTINO, (SPAR/GOVERNMENT REP. -
COMMANDED MANDATORY INSPECTION POINT).
oertoins2t
DAIVE WILL INTEGRATION OF UNIT TO ED EFFECTOR ASSY - INSPECTIONS INCLUDE
ocCuR, IF GROUNDIND CHECKS, COWNECTERS FOR BENT OF PUSHBACK CONTACTS,
CARRIAGE VISUAL, CLEAWLINESS, INTERCOMNECT WIRING ETC, AWD POVER-UP
gﬁglsm, TestT 1h spAr INSPECTION TEST PROCEDURE LTP-251D.
1
REVERSE. 1F PRE-ACCEPTANCE TEST INSPECTION, WHICH INCLUDES AW AUDIT OF
EXTENDED, AND LOVER TIER INSPECTION COMPLETION, AS SUILT CONFIGURATION
RIGIDIZE VERIFICATION 7O AS DESEGH ETC., {MANDATORY INSPECTION POINT).
wotor wil ACCEPTANCE TESTING (ATP) IWCLUDES, AMBIENT, VIBRATION .
STALL OR SLIP A TKERNAL-VAC TESTING, {SPAR/GOVERWMENT KEP. - MAKDATORY
CLUTCH. INSPECTION POINT)
VORST CASE SRMS SYSTEMS INTEGRATION THE IMTEGRATION OF MECHANICAL ARW
SUBASSENBLIES AWD THE FLIGHT CABIN EQUIPMENT TO FORM THE SAMS.
UNEKPECTED TNSPECTIONS ARE PERFORMED A) EACH PHASE OF INTEGRATION WMICH
PATLGAD MOTION. INCLUDES GROUNDING CHECKS, THAU WIRING CHECKS, MIRING AOUTING,
INCOMPLETE IR SLATACE CONNECTORS FOR BENT OR PUSH BACK COMTACTS E1C.
CAPTURE/RELEASE
SEQUENCE. SAMS SYSTENS TESTING - STROWGBACK AND FLAT FLOOR AMBIEWT
UNABLE 10 PERFORMANCE 1ES1. (SPAR/GOVERNNENT REP. - MANDATORY INSPECTION
RELEASE POINT)
PATLOAD,
CREV ACTION
fEQ.
NEOUNDANT PATHS
REMATNING
BACKUP EE
RELEASE.

DAJE: 26 JuL 9
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.RITIC]\L ITEM8 LIBT

PRAQJECT:

t SAMS
ASS'Y NOM B

SYSTEM: EL(CIRICM. SUBSYSTFM
Ass'y p/N: STILOFVIZE-IE S SHEET:

FHEA
REF.

FMEA
REY.

NAME, OFY, &
pravlng afr,
DESIGNATION

e MODE
' E

FAILURE EFFECT
N
END 1TEN

RATIONALE FOR ACCEPTANCE
SCAEENS: A-PASS, B-PASS, C-PASS

HDWR / FUNC,
2/
CRITICALIYY

3350

3

COMMAND
LOGIC aty-9
REFERENCE
SCHEMATIC
2583763

POUL :

LOSS OF NG
RELEASE AND
CAPTURE,

CAUSE(S):
{1

}
UTC FAILS #,
V108 FAILS

ARM REMATNS
LIWP UNTIL EE
MODE SW 10 OFF
DURING AM AUTD
CAPTURE
SEQUENCE.
CAP/RELEASE
VILL BE
INHISITED. WHEN
%1G OR DERIG
COMMANDED
DERIGIDIZE
DRIVE WILL

OCCUR, IF
CARRIAGE
RIGIDIZING,
NOTOR MILL
NEVERSE, If
EXTENDED, kD
RIGIDIZE
COMMANDED
moton witl
STALL OR 1P

VORST CASE
UNENPECTED
PAYLOAD MOTION.
INCOMPLETE
CAPTURE/RELEASE
SEQUENCE.
UNABLE TO
RELEASE
PAYLOAD,

CREVW ACTION

RE

REDUNDANT PATHS
RENAINING
BACKUP EE
RELEASE.

FALLURE HISTORY

THERE HAVE OEEN WO flllﬂl!! ASSOCIATED MITH THIS FAILURE
MODE ON THE SAKS PROGRAM
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CRITICAL ITEMB LIBT PROJECK: &1 . SYSTEM: ELECIR|CAL SUBSYSTEN
o = = ASSy NOMEHCLA! — ASS'Y p,«i’:‘ﬂt{uﬂm-n-i SHEET: )
TNEA FMEA NAME  01Y & FAHLURE HODE FAILURE EFSECT Wise.  TONC, RATIONALE FOR ACCEPTANCE
REF. AEY. oranlng afr, AND ON 2/
DESIGNATION TAUSE EMD 1T€N CRITICALETY SCREENS: A-PASS, B-PASS, C-PASS
3360 3 COMHAND MODE ARM REWAINS OPERATIOWAL EFFECTS
LoGIC oty-1 LOSS OF W1Q LIMP URTIL EE | = --eecssemmmmmmnaas
REFERENCE RELEASE AND MODE S [0 OFF
SCHEWATIC CAPTURE, DURING AN AUTD UNABLE TO KIGIDIZE/DERIGIDIZE. TF FAILURE OCCURS DURING
2563765 CAPTURE RIGIDIZE SECUEMCE, YHE CARRIAGE WILL NOT COMPLETELY RJGIDIZE
CAUSE(S): SEQUENCE . AND ARM WILL MENAIN LIMP IF IN AUTO MODE. OPERATOR WILL DETECT
i CAP/RELEASE OFF NOMIMAL OPERATION OF THE EE.
UTC FAILS W, VILL BE
UicE FAILY FNRIBITED. WUMEN CREV ACTION
. RIGOR DERID |  ---ee-eeces
COMMANDED
oertoioi 2t THE €E MODE SWITCH SHOULD BE TURNED OFF, CREW SHOULD OBSERVE
DAIVE WILL THE CAPJURE SEOUENCE AND DETERMINE THAT THE GRAPPLE FINIURE
ocoum, IF HAS SEEM CAAUN FAR ENOUGH INTO THE EE TO PRONIBIT PAYLOAD
CARRIAGE ROTATIONS, 1F THE INTERFACE DOES NO! APPEAR RIGID, ATTEMPT TO
AIGIDIZEND, RIGIDIZE 1N THE ALTERNATE MODE. IF RIGIDIZE 1S UnSuccCESSFUL,
NOTOR WILL ATTERPT RELEASE USING A PRIMARY €E MODE. IF SHARES OPEN,
NEVERSE. If MANEUVER THE ARM AWAY FAOM THE PATLOAD, IF SNARES DON'T OPEN,
EXTENDED, AND ATTENPT 10 RELEASE IN BACKUP MODE. IF SNARES DPEN, MANEUVER
RIGIDIZE ARM AUAY TROM THE PAYLOAD. MAMEUVER ORB1IER AMAY FROM PAYLOAD.
COMMARDED IF SNARES CANMOT BE OPENED IN ANY MODE, THEN YHE ARN/PAYLOAD
wotor witl COMBINATION CAM BE JETTISONNED, .
STALL OR SLIP
CLUTCH. CREV TRAINING
WOAST CASE
---------- CREV 10 BE TRAIMED TO RECOGWIZE OFF WOMINAL OPERATION OF THE
UNENPECTED €E AND TO TURM MODE SWETCH TO OFF AFTER SPEC TIME AND MANEUVER
PATLOAD MOTEON, THE ORBITER AWAY FROM A FAEE FLYING PAYLOAD AT ANY TIME DURING
INCOMPLETE ARM OPERATIOHS .
CAPTURE /RELEASE
SEQUENCE.
UNABLE 10 MISSION CONSTRAINT
RELEASE |  -e-ereeeeeeeeeane.
PATLOAD .
CREY ACTION MHEN CAPIURING A FREE FLYING PAYLOAD, THE EE MUST 8E FAR
REQ. ENOUGH AUAY TROM STAUCTURE 10 PROMIBIT COMTACT REGARDLESS Of
PAYLOAD ROTATIONS.
AEDUNDANT PATHS
REMATMING
BACKUP EE OMRSD OFFLINE
RELEASE, |  eeeese-ieeee-
PERFORM MANUAL EE CAPTURE, RIGID AND RELEASE.
YERLFY CORRECT TIME FOR CLOSED FLAG, RIGID FLAG, AND OPEM FLAG
10 CHANGE STATE.
OMRSD OMLINE ENSTALLATION
NOHE
OMRSD ONLINE TURNARDUND
PERTORM MAHUAL EE CAPTURE,
REGID AND RELEASE.
VERIFY CORRECT 1IME £OR CLOSED FLAG, RIGID FLAG, AND OPEN FLAG
PRIPARED BY: MEWG SUPERCEDING DATE: 06 OCt 87 snmnnuen av, . DATE: 24 JuL 9t CIt REV: 2
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CRITICAL ITEMYM .LABT

PROJECT: SRMS
ASS'Y NOME

RCCATURE S EEEU

ASS'y P/ -

SYSIEM: ELECIRICAL SUBSYSTEM
A SITIZ0FN7L 3L SHEET:

FMEA
REF.

FHEA
REV.

NAHE, QIT,
vrawiwc afe.
DESIGNAY 1ON

FAILURE MNODE
AND
CAUSE

FATLURE EFfECT
oM
END JTEM

HOWR 7 FuMNC,
PIaL
CRETICALITY

RATIONALE FOR ACCEPTANCE
SCREEMS: A-PASS, B-PASS, C-PASS

I

3350

COMNAND
LOGIC ary-4
REFERENCE
SCHENATIC
2563765

MNODE ¢

LOSS oF NIG
RELEASE AND
CAPIURE.

C?USE!SM

(1)
UTC FAILS H.
0B FAILS

MN REMAINS
LIMP UNTIL EE
HODE SW 10 OFF
DURING A AUTO
CAPTURE
SEQUENCE.,
CAP/RECEASE
wiLL o
INHIBITED, WHEN
RIG OR DERID
COMMANDED
pERIGIDIZE
DRIVE WiILL
OCCUR. IF
CARRJAGE
RIGIDIZ[NG,
HOTOR WILL
REVERSE. IF
EXTENDED, AND
RIGIDIZE
COMMAMDED
wotor wivl
STALL OR SLIP
CLUTEN.

VORST CASE
UNEXPECTED
PAYLOAD HOTION.
INCOMPLETE
CAPTURE /RELEASE
SEQUENCE.
UNABLE 10
RELEASE
PAYLOAD,

:l!ll ACTION

REDUMDANT PATHS
AEMATMENG
BACKUP EE
RELEASE.

TO CHANGE

10 GREY,
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